Objectives: This study analyses the ways in which curriculum reform facilitated student learning about professionalism. Methods: Design-based research provided the structure for an iterative approach to curriculum change which we undertook over a 3 year period. The learning environment of the Personal and Professional Development Theme (PPD) was analysed through the sociocultural lens of Activity Theory. Lave and Wenger's and Mezirow's learning theories informed curriculum reform to support student development of a patient-centred and critically reflective professional identity. The renewed pedagogical outcomes were aligned with curriculum content, learning and teaching processes and assessment, and intense staff education was undertaken. We analysed qualitative data from tutor interviews and free-response student surveys to evaluate the impact of curriculum reform.
Introduction
Leaving professional identity development to the enculturation process of clinical immersion is no longer an option in medical education due to the well documented detrimental effects of the hidden curriculum. [1] [2] [3] However many clinicians remain committed to the traditional pedagogical model of role modelling and are sceptical of more formal educational methods. [4] [5] [6] This distrust is not entirely unfounded, given the lack of consensus about how to structure the medical curriculum to support the development of medical professionalism. [6] [7] [8] It is further exacerbated because professionalism curricula do not sit within the objective scientific paradigm which dominates the medical curriculum, 9, 10 and underpins students' conception of what it means to be a medical professional. 11 Given these tensions, professional development curricula can struggle for legitimacy in medical schools. 12 This was a problem that like many others, we too experienced. How do we design a curriculum which will positively engage students so that they learn about and understand the relevance of medical professionalism? In this paper we will demonstrate how an iterative, theory-led curriculum reform resulted in student engagement in the contested PPD curriculum and facilitated a change in perspective about the epistemological foundation of medicine.
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Our context
The Western Sydney University, School of Medicine (SoM) is a five year undergraduate programme, established in 2007. The first 2 preclinical years are founded on problem based learning and students spend one day a week in the hospitals gaining clinical experience. For the final 3 years of the course students are immersed in urban, rural and community clinical placements. Personal and Professional Development (PPD) is one of four themes that structure the curriculum. The PPD theme focuses on the social, cultural and ethical dimensions of medicine to facilitate the development of students' professional identity. PPD is a recent curricular requirement for medical school accreditation, which has arisen in response to public concern about the medical profession's increasing focus on technical expertise at the expense of a moral commitment to patient centred care. 12 The SoM was established, rather expeditiously, as part of a comprehensive government response to significant patient safety concerns at the local hospitals in one of most disadvantaged areas of Sydney. 13 Commencing with few staff and insufficient time to develop a home grown curriculum, the foundation curriculum was imported from an interstate medical school. During the inaugural years, student feedback about the PPD curriculum of the first 2 preclinical years was highly critical. PPD was denigrated as 'soft' and worse 'useless.' The negative discourse around PPD was noted by the national accreditation body for medical education during an early visit to the School, creating a strong impetus for curriculum reform.
What is professionalism?
Curriculum development requires clarity about educational outcomes, the foundation on which content, instructional design, assessment and evaluation is established. 14 The foundational curriculum lacked a clear conception of professionalism on which to base the PPD goals and outcomes. Developing that vision through scholarly inquiry and engagement with faculty members was a critical task. 15, 16 The traditional conception of professionalism as a list of individual traits and mutable attributes is underpinned by the assumption that identity formation is primarily an intrapersonal process. 17 This discourse remains dominant in medical education with an accompanying pedagogical focus on the development of appropriate values and attitudes 16 and the corresponding need to identify those students who exhibit problematic behaviour. 17 However, an emphasis on individual responsibility can result in a punitive approach to professionalism, thereby missing the opportunity to develop a curriculum which focuses positively on the personal development of every student. 18 Moreover, this discourse ignores the negative effects of the hidden curriculum 3, 16 which include the erosion of empathy 7 and rise in cynicism in medical students. 19 Medical education requires discourses of professionalism which explain the hidden curriculum, to enable students to identify and resist its negative impacts. 17, 20, 21 The discourse of professionalism as an interpersonal process considers that identity is formed and enacted in relationships with others thereby illuminating the critical impact of hierarchical relationships on professionalism. Individual attributes remain important; however they are not fixed but mutable and co-created between people. 17 The discourse of professionalism as a societal and institutional phenomenon, the most recent discourse to emerge in the literature, explains professional identity formation as a result of socialisation into a particular context. 17 Professionalism cannot be understood apart from the social, cultural and political forces that operate within, and on, the healthcare system. [20] [21] [22] Curriculum that intends to prepare students to participate in professional practice must move beyond the prevailing individual view to adopt a more complex construct of professionalism in which all three discourses operate and intersect in sometimes contradictory ways. 17, 20, 21 
Pedagogical theories
This conclusion has implications for the pedagogical theories on which curriculum renewal and development should be based. Learning theories which focus on personal cognitive and behavioural processes are inadequate to guide curriculum founded on a conception of professional identity as a social process. 17, [20] [21] [22] Increasingly, educators and researchers have adopted sociocultural theories, such as Lave and Wenger's Community of Practice (CoP), to illuminate the importance of socialisation for professional identity development. 23 However, Lave and Wenger's theory is insufficient to guide curriculum development because it reveals, but does not challenge the negative ramifications of the hidden curriculum. [24] [25] [26] Lave and Wenger's theory, based on the concept of CoP, explains learning as increased participation in the social and cultural practices of a community which consists of members who share a common activity and purpose. 27, 28 Learners develop their professional identity through a process of socialisation into a new social language which involves learning to 'walk the walk' and 'talk the talk'. 22, 29, 30 Identity confirmation based on the need for social recognition is the motivating force that drives individuals to increase their participation in communities of which they are a member. 31 Communities of practice explain how the hidden curriculum operates and reveals why the medical profession reproduces itself so successfully. 25, 26 Lave and Wenger are philosophically committed to education as a mutual development process in which communities and learners influence each other; learning as a process of transformation not reproduction. 27 However they do not clearly describe the processes which would enable novices to recognise or navigate problematic aspects of the Langendyk et al.  Reforming a medical professionalism curriculum dominant culture of communities of practice. 25, 26 Medical educators committed to transformative education face a dilemma; participation in communities of practice is critical for professional identity formation, but risks conformity to the dominating discourse. To navigate this paradox we draw on more radical pedagogy which aims for social change.
Mezirow's theory of transformative learning aims to empower students to resist the negative effects of the hidden curriculum by promoting critical thinking. 32 Mezirow argues that education should not only focus on instrumental learning, but must also challenge students to see the world from different perspectives which he calls, communicative learning. 32 Communicative learning involves a critical questioning of the goals, values and norms of the communities of practice which are taken for granted. This type of learning requires engaging students in critical reflection, a process of questioning the validity of the premises of personal meaning perspectives which have been tacitly acquired, to reveal inaccurate assumptions that may be epistemic, sociocultural or psychic. 32 Transformative learning is risky, and intellectually and emotionally challenging for teachers and students. 33 Teachers require a philosophical commitment to the aims of transformative learning and an ability to engage students in exploring different ways of knowing. 32, 34 Their role is to create a safe and non-hierarchical learning environment to foster the development of peer dialogue and supportive relationships, critical for the success of transformative learning. 35 Committed to curriculum development which aims to support students to develop a patient-centred professional identity, we utilised both Lave and Wenger's and Mezirow's learning theories to guide the redevelopment of the preclinical PPD curriculum. Lave and Wenger's theory emphasises the importance of belonging and social recognition for professional identity formation; the positive and necessary components of enculturation. 36 Medical education must aim to transform students into 'the sort of person' who does the kind of work that doctors do in the real world. 29 Medical students need to develop a professional identity which necessitates them feeling that they are part of the profession. 29, 37 However, aiming to assuage the negative effects of enculturation, we also drew on Mezirow's transformative learning theory to promote students to critically question the norms and values which shape the medical profession whose membership they seek.
Methods
Study design and methodology
We adopted design based research (DBR) methodology for our inquiry into theory led development of the PPD curriculum. DBR is an iterative approach to research embedded in practice; and encompasses phases of analysis and exploration, design and construction and evaluation and reflection. 38, 39 DBR shares the assumption common to both Lave and Wenger's CoP and Mezirow's transformative learning theories, that students cannot be understood separate from their learning context. The implication for educational research is that theory and practice cannot be considered separately; theory and practice are dialectically related. Therefore this methodology supports our dual and integrated aims of local practice improvement through action informed by theory and conversely, theory development through reflection on action in practice. 40 Curriculum design and implementation is highly contextually dependant 41 necessitating analysis which extends beyond the learner to encompass the sociocultural context. Therefore, we used Activity Theory (AT) which takes the whole complex learning environment as the unit of analysis, to guide our inquiry. Consistent with our research methodology and pedagogical approach to curriculum development, AT conceptualises learning, not as an accumulation of discrete knowledge and skills but a process of transformation and identity construction as students develop their role/s in relation to the goals of a learning community. 42 The founding principle of AT is the cultural mediation of individual action. Learning emerges from participation in collaborative purposeful activities, mediated by cultural tools, symbols and signs which fundamentally shape psychological development. This concept is represented by the AT triangle demonstrating the dialectic relationships between the subject (the learner), the object (the purpose of the activity) and the tools (mediators of learning) which may be either conceptual or technological. 43 Acknowledging that the individual cannot be considered separately from the community of which they are a member, Engestrom extended the AT model to include the interacting and interdependent elements of community and the rules and division of labour which govern and mediate individual and collective action. 43 Sites of contradictions and instability within and between activity systems represent historically accumulated structural tensions which can be targeted for educational interventions to facilitate learning. 43 We used Activity Theory as a tool to identify and analyse the contradictions in the foundational PPD learning environment that were contributing to the negative discourse. The next version of the PPD curriculum was designed to address these structural tensions and to facilitate student learning towards the renewed curricular aims and objectives. After two years of implementation, another cycle of evaluation and analysis was performed to evaluate students' attitudes to the reformed 'soft' professionalism component of the medical curriculum.
Study participants
Ethical approval from the Human Research Ethics Committee of Western Sydney University was obtained for this study (research protocol, H9980). We invited all students from the first two years of the course and their PPD tutors to participate. All ten PPD tutors agreed to participate in a focus group discussion. From a cohort of 238 students across years 1 and 2, 212 students completed the surveys, a response rate of 89%. The average age of the year 1 and 2 cohorts was 21, and there was an even gender distribution in both years.
Data collection methods
During each of the two analytical cycles of the research project, multiple sources of data were obtained to populate the AT model and inform the analysis. For the first evaluative phase, the learning guides and materials, and curriculum and assessment documents were analysed, the results of routine quantitative university student evaluation surveys reviewed, and informal interviews with students and teachers undertaken. During the second evaluative phase data were obtained from a qualitative, free text response survey undertaken by students and focus group discussion with the tutors (refer to Table 1 for survey and focus group questions). The surveys were completed anonymously and no identifying data were sought or collected. Two focus groups were conducted so that all tutors (n=10) could participate on at least one occasion. Two facilitators (GM and SW) used semi-structured 44 open-ended questions to explore sites of tension in the PPD learning environment. The two facilitators had no academic responsibilities for the PPD theme but were members of the Medical Education Unit. The digital recordings were transcribed (by VL and GM) into written text for analysis.
Data analysis
A thematic analysis was undertaken (VL and GM) of both the student and tutor qualitative data. The data from the year 1 and 2 student cohorts were initially analysed separately, however, because of the congruence of responses, the data were combined for final analysis. The data analysis was commenced individually and then developed into a collaborative process which involved comparing data, themes and more integrative analysis of meaning, back and forth, until shared understandings were achieved. 44 The next step involved presenting and justifying the shared understandings to the third investigator (SW) which resulted in further, minor, refinements. Given that one of the authors (VL) is the academic co-ordinator of the PPD theme, reflections and dialogue about the potential for bias and attempts to minimise any effects, were a frequent and integral component of the research discussions.
The framework method 45 was used throughout our interpretive practice to construct a set of matrices that allowed us to consolidate a view of the thematic elements and their association with the original interview and survey data. The adoption of this approach assisted in the promotion of a methodological and epistemic reflexivity 46 because connections between the data and related themes could be explicitly articulated. The methodological transparency facilitated an ongoing awareness of the relationships between the data, the thematic elements emerging from the interpretation of the data and the aims and objectives of the research.
Results
Foundational curriculum analysis
Analysis of the foundational PPD curriculum revealed a contradiction between the espoused and the realised value of PPD in the medical curriculum. From an organisational perspective there was incongruity between the rhetoric of support for student professionalism (the rules and norms domain of AT), and the resources allocated to develop and promote the PPD theme. The curriculum theme lacked academic leadership: no individual had responsibility for curriculum evaluation and renewal, and tutor development (a community deficit). The PPD tutors were, and continue to be, casually employed and this represents a trend in the Australian higher education sector. 47 This employment status, however, establishes a division of labour which did not empower tutors to instigate curriculum change in response to pedagogical problems.
There were further tensions within the foundational PPD curriculum structure. The learning goals and overarching aims were difficult to elucidate from curriculum documents and not clearly articulated to either students or teachers. Moreover, the curriculum was not well supported by scholarly resources, which possibly established the notion that PPD was just common sense. Addressing low level cognitive abilities of knowledge recall and superficial Langendyk et al.  Reforming a medical professionalism curriculum conceptual understanding, assessment reinforced this notion. The messages were clear; the School was uncertain about the outcomes of learning PPD. Students learn well from the hidden and the formal curriculum. PPD was 'soft' and 'useless'.
Curriculum reform
To address the sources of tension in the learning environment we focused on three overarching educational principles.
 Educational leadership is vital for staff development, curriculum development and advocacy of a contested curriculum. 48, 49  Learning outcomes should target high level capabilities to achieve professional development and be clearly communicated to students and teachers. 50, 51  Alignment between learning objectives, curriculum content, assessment and pedagogical theory is needed to support students to achieve high level outcomes. [50] [51] [52] Responding to the pressing need for curriculum reform and addressing the first principle, the School appointed a member of the Medical Education Unit to assume leadership of the PPD Theme (one of the authors, VL). The curriculum reform then commenced with an extensive process of education of, and consultation with, members of the School to renew the pedagogical outcomes for the PPD theme. Accordingly, the object of PPD learning has been reconceptualised in terms of personal growth and patientcentred professional identity formation 53 which encompasses intra-personal, interpersonal and sociocultural dimensions. Targeting Tools, as mediators of learning in the AT model, the curriculum content, learning objectives and instructional design were changed to align with the renewed outcomes.
The curriculum content was revised to focus on key philosophical, moral, ethical, legal, socio-cultural and political issues relevant to the formation of a patientcentred professional identity. 54 Topics include end of life care, the law and duty of care, ethical responsibilities of the medical profession to asylum seekers, gender and race in medical practice and research, anatomy and objectification of the body, and, stigma and mental illness. Each topic is supported by academic literature, 55 resources from the humanities; film, television, poetry, art, literature, and/or media resources. [56] [57] [58] Complex learning objectives addressing high level cognitive, affective behavioural and metacognitive domains were developed to demonstrate the connections between the curriculum content and learning processes to the overarching PPD aim of professional identity formation.
Principles from CoP and Transformational Learning Theory were used to guide instructional design. Didactic lectures and informal tutorials were replaced with structured small group collaborative learning facilitated by tutors with expertise and commitment to the biopsychosocial model of healthcare 59 and students' personal development. Both CoP and transformative learning theories advocate for a classroom structure that facilitates positive collaborative learning relationships between students and teacher/s to encourage student development. In the collaborative classroom students are encouraged to question and monitor each other's' work and to co-construct group goals, standards and values so that they take on increasing ownership of inquiry. 27, 33 To promote enculturation into the medical profession, we utilised scenarios and developed tasks that would illuminate the cultural values and standards expected of healthcare professionals. However, we also presented ethical and moral dilemmas, alternative perspectives to the biomedical approach and social and political issues that required personal reflection and critical thinking and dialogue, to foster perspective change. 32 Moreover, medicine was presented as a social, cultural, political and historical practice. 60 We wanted students to appreciate that medical professionalism is dynamic and evolves. As the next generation of doctors, not only are they shaped by the profession, but the profession will also be shaped by them.
Facilitating transformative learning demands dedicated, highly skilled teachers who are able to tolerate ambiguity and encourage constructive dialogue on highly sensitive issues. 33 To role model learning and personal change to their students, teachers must be reflexive about their teaching. 32, 34 They are also required to promote a transition of labour between themselves and students which requires a sensitivity to, and ability to manage, the dynamics of power within the group. 35 Hence, staff selection and development was a high priority for PPD curriculum reform. 61, 62 Regular tutor meetings and workshops were scheduled to facilitate the formation of a PPD community of practice for support, collegiality and learning. 63, 64 The tutors were also provided with a handbook providing strategies for each tutorial topic to encourage critical reflection of students' current meaning structures and worldviews and exploration of alternative perspectives. 65 Potentially, assessment can undermine other attempts to move towards a more student centred pedagogy. 66 Previously conducted as end of semester summative multiple choice or short answer questions, we changed the mode of assessment and moved to a progressive, formative approach to align with the developmental outcomes of the PPD Theme. 67 A variety of individual and group based assessment formats were employed such as reflective journaling, research essays, class presentations and creative responses, and students were offered a choice of topics and assessment modes. A criterion-based, non-graded assessment system was adopted and students provided with opportunities for remediation and mentoring if they were not satisfactory in any assessment task.
The change towards a longitudinal and formative approach to assessment was not supported by the current technological learning management system (LMS) of the university. The LMS tool does not allow students to maintain a continuous record of their work and nor does it facilitate the provision of timely feedback as students work develops. Records of student learning are static finalised products to be uploaded for assessment, not dynamic documents which can be changed upon further reflection or in response to feedback provided by teachers and peers.
Our search for an alternative platform serendipitously coincided with the university's decision to adopt, in trial mode, a new edition of an e-portfolio product. The eportfolio platform contained functionalities which enabled submission of regular reflections on experience and previous work, and collaborations on developing work with peers and tutors, thereby promoting the type of formative educational experience that was aimed for. Introduction of new technology can be highly challenging for tutors, 68 hence we provided them with intensive instruction. In turn, the tutors were expected to assist students during an introductory tutorial and provide ongoing support.
Analysis of curriculum reform
Following two complete academic years of the renewed PPD curriculum a second evaluative phase was undertaken. Written qualitative feedback was sought from students about their learning in PPD and tutors discussed their experiences of facilitating student learning in focus groups. The student and tutor data were analysed separately. The themes which emerged from analysis of both data sets revealed a concordance which was unexpected given the different positions, roles and goals of tutors and students. We undertook a second level of analysis and compared and contrasted the data between the two groups. This process confirmed shared perceptions and common themes about learning and assessment in PPD and hence will be presented together (Table 2) .
Tutor collegiality
There was one theme however, that was specific to the tutors' experience as staff members of the SoM, 'Collegiality and Belonging'. Over the two years of working together to build and deliver the new curriculum the tutors reported the development of a strong sense of community and common purpose. As casual employees of the SoM, they considered that the PPD coordinator should have the major responsibility for curriculum development. However, because their contributions were sought, valued and employed in the curriculum reform, they felt a sense of ownership and pride in the renewed PPD curriculum.
"…it's been good for my own personal growth and learningmy development too because when I teach I learn too. When I come up with ideas which I share here and that's been valued and encourages me to come and contribute the way I have been and I definitely feel part of the SoM" (Tutor)
They also reported a strong sense of belonging to the SoM which was important for staff involved in the delivery of a contested part of the curriculum. Moreover, even though tutors felt that they still had to "sell" the value of PPD to students, this had become a much easier task with the new curriculum. Increased student engagement combined with their own greater involvement with the SoM worked to legitimise their practice as teachers of PPD and increase their sense of achievement. 
"…As a participant in the provision of PPD experiences, it is a course that I feel immensely proud of" (Tutor)
What students learned
Ninety-five percent of participating students said that PPD contributed positively to their learning and professional development, however this may be an overestimate, given the 11% non-participation rate in the study. Students' reflections about the way in which PPD contributes to their development as a health care professional converged on two principal themes 'Developing a philosophy of medicine' and 'Becoming an ethical doctor'. The student themes corresponded with the tutors aims for student learning and with the overarching aims of the PPD theme. The theme 'Developing a philosophy of medicine', encompasses students' burgeoning understanding that medicine was more than a science. Opportunities to focus on the patient's experience of illness, (which included interviews with patients in the community and narrative writing from the patient's perspective) helped students to cultivate a biopsychosocial understanding of medicine. Tutorial topics which addressed the socio-political dimensions of medicine promoted a broader perspective on the roles of the doctor. Second year students are required to write a group position paper about the health and wellbeing of refugee and asylum seekers in Australia. Many students said this activity, and other similar learning experiences, gave them a new understanding of the relationship between medicine and politics and the role of advocacy in professional practice.
"The PPD curriculum provides students with numerous topics related to current issues about medical systems, political and social problems which are essential to construct the fundamentals for a health professional." (Year 2 student) "PPD helps me develop into someone who has a better understanding of the broader, at times, controversial issues that surround the medical profession. It allows me to transcend the barriers of science into the clinical realm to better understand and connect with my future patients." (Year 1 student)
The theme, 'Becoming an ethical doctor,' -focused on students' and tutors' perceptions of how PPD assisted the development of a professional identity. PPD provided opportunities to explore the qualities important for ethical and patient-centred practice and imagine professional identities which encompassed more than technical competence. PPD also guided, and stimulated reflection on, appropriate ethical behaviour in the clinical environment. Students appreciated reflecting on how they and others were currently behaving with patients and each other, and also envisaging how to respond in an ethical way as their clinical responsibilities developed. Becoming an ethical practitioner was becoming part of their lexicon for which PPD received credit. The themes which capture student learning in PPD illustrate that they were experiencing an epistemological shift. The 'soft' curriculum, previously dismissed as irrelevant to professional development, facilitated a change in perspective about the epistemological foundation of medicine, taking them beyond a technical rationalist model of medical practice. Together with the development of a philosophy of medicine, students imagined becoming a particular sort of doctor; preparations and beginnings of an identity change.
How students learned
Students and tutors emphasised the importance of the unique learning environment of PPD tutorials for nurturing personal development. The shared theme, 'Learning through discussion, critical thinking and reflection in a safe environment' was highly representative of student and tutor reflections on the dynamics of the PPD learning environment. Expressing personal views, being challenged and engaging with alternative perspectives was particularly valued by students. Peer discussions were especially important for learning, but students also cited engagement with the scholarly literature and resources from the humanities as critical triggers for perspectival change. "Multi-faceted learning that gives an insight from other perspectives, specially the patient's which is of utmost importance as they are who we will be interacting with and it is for their benefit that we will work for." (Year 2 student) Voicing personal opinions, engaging in value-laden discussions and learning about oneself and others requires a safe, supportive and nonjudgmental space which PPD provides. Students recognised this culture as fundamental to the ethos of PPD and vital for their engagement and learning. Correspondingly, tutors considered the establishment of this trusting environment to be one of the most critical components of their teaching responsibilities. The paradox of assessment Students and tutors identified both positive (Assessment promotes learning) and negative aspects of the assessment reforms (The e-portfolio undermines learning). Given that the e-portfolio provided the technological and pedagogical structure for assessment, these two themes seemed contradictory. AT was used to analyse the tensions created by the introduction of the new technology and understand how both students and tutors could, notwithstanding the problems of the e-portfolio, claim that assessment promoted learning (Figure 1) .
Technology must be intuitive and easy to use, even for the currently technological savvy generation of students, 69 and institutional support is critical for the successful implementation of educational designs that incorporate the use of new technology. 70 Early after introduction of the eportfolio it became apparent that the accompanying institutional technological support (community) was insufficient to address the significant technical issues (of the tool) that arose. The burden of helping the students with the new technology was consequently shifted on to tutors who, despite intensive training in the use of the e-portfolio, struggled to fulfil this role (tension 3). Both students and tutors found the interface of the e-portfolio technology complicated, unintuitive and difficult to use. Learning how to navigate the interface took up valuable tutorial time, disrupting rather than supporting PPD learning, leading to frustration, stress and feelings of 'time wasting' (tension 1). Despite instigating several strategies to increase support to students and tutors (workshops, online resources, one on one support), students and tutors continued to experience difficulty. In response, students proactively selected alternative technological tools to facilitate their group learning (such as Facebook and email). The assessment rules required collaborative engagement via the e-portfolio (tension 2). However, the relatively flat division of labour within the
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Tension 1: Navigating the e-portfolio interface became a goal in itself. Tension 2: Assessment required the use of technology which was unintuitive. Tension 3: Lack of institutional resources to support e-portfolio placed pressure on tutors to perform technical support role PPD learning environment allowed students to successfully negotiate the use of these alternate tools with the teaching and design staff, who responded by relaxing the rules to facilitate resolution of this tension in the learning environment. Consequently students used the e-portfolio as a dropbox or repository for the products of learning rather than as a medium for the development of progressive knowledge construction and learning. In turn, tutors did not have access to the ideas that were being developed by students out of class time and were therefore not in a position to offer formative feedback through the e-portfolio as planned. If this pedagogical strategy for tying assessment to learning had failed, how could students and tutors claim that assessment promotes learning? Eighty-five percent of student respondents said that assessment enhanced their learning by encouraging a deeper exploration of topics discussed in class, stimulating personal reflection and providing both the choice to pursue topics of individual interest and opportunities for creative expression. Moreover, the progressive and more formative approach to assessment was appreciated, because it supported the developmental emphasis of the PPD theme. Despite the contradictions introduced into the learning environment by the e-portfolio, interactions between the community, the tools and the division of labour, enabled students and tutors to maintain a focus on the object and outcomes for PPD. In a supportive and flexible learning community students were empowered to overcome obstacles to their learning by negotiating alternative pathways. Moreover, students and tutors reminded us that the most valuable learning was not mediated by the latest technological tool, but rather by discursive engagement with others during tutorials. Integrating feedback into the structure of the learning activity, rather than treating it as a separate item, enhances its value in the context of the formative development of students.
Discussion
Professional development curricula struggle for legitimacy in medical schools and are contested on epistemic and pedagogical grounds. 12 We conducted a theory-led curriculum reform which brought about a significant shift in the negative discourse around PPD amongst our students. PPD is now a valued part of the preclinical medical curriculum and, furthermore, no longer features problematically in curriculum committee discussions. This success can be attributed to a complex and iterative process of curriculum reform. The pedagogical outcomes were renewed and aligned with curriculum content, learning and teaching processes and assessment, and intense staff education was undertaken.
The importance of the development of a clear conception of the outcomes for a contested curriculum through scholarly inquiry and faculty engagement cannot be overstated. 16, 21 Curriculum which aims to contribute meaningfully to the development of a patient-centred professional identity must move beyond a narrow conception of professionalism as an intrapersonal process to include both intrapersonal and sociocultural dimensions. 17, 20, 21 Pedagogical theories that explain professional development as a sociocultural phenomenon are required to develop learning and teaching strategies that are in turn, based on this complex construct of professionalism. The content of this curriculum will necessarily be multi-disciplinary and focus on the interpretive rather than positivist epistemologies. Such a curriculum has to be supported by complex and integrated learning objectives which address cognitive, metacognitive, affective and behavioural domains.
The endorsement of PPD curricular aims by key academic leaders is essential for appropriate resource allocation to support and sustain curriculum reform. 53 Moreover, this support is essential, though not sufficient, to bring on board the key stakeholders, the students. To sell a complex and contested curriculum to students it is also critical to be clear about its relevance and purpose, and remain 'on message' consistently through-out their learning and assessment experiences. Educational goals are clearly communicated to students when they are expressed through the learning and teaching activities and their assessment. [50] [51] [52] Medical students will embrace a non-science curriculum when the educational goals are relevant to their professional development. The renewed PPD curriculum promoted an epistemological shift for our students; medicine is more than just a science. Furthermore, PPD not only influenced the way students thought about medicine; it also helped them to imagine the doctor they wanted to become. These ambitious and complex learning outcomes attest to effective educational alignment.
Curriculum development which aims to meet the challenge of engaging students in learning about professionalism cannot rely on an educator's implicit knowledge but must be led by appropriate pedagogical theories. Students' descriptions of how they were learning in PPD corresponded to those principles from Mezirow's theory which guided educational design. Students found the curriculum topics provocative, authentic and highly relevant to their professional journey. Dedicated time in a safe learning environment to engage in critical questioning and dialogue with peers about challenging issues promoted learning and perspective change. Similarly, tutors' conceptions of how students were learning in PPD resonated with Mezirow's learning principles. Students engage with the 'soft' knowledge of PPD, when it is not presented didactically but as a discursive process of collaborative and rigorous inquiry with peers.
The PPD tutors, although highly experienced and committed, had struggled to engage students in the contested foundational PPD curriculum. To help tutors transition from implicit theories of teaching 71 to teaching for transformation, staff development is critical. 65 The formation of a collaborative team with a shared purpose and vision supports delivery of a challenging pedagogy. The concurrence between student and tutor conceptions of what was being learned, and how learning was happening in PPD, provides some evidence of the success of the formation of a CoP of PPD teachers.
Our research findings demonstrate the relevance of Mezirow's theory 32 as a foundation for curricula which aim to promote communicative learning, rather than instrumental learning. The focus of professionalism curricula, aiming to develop students' professional values and attitudes, must be on communicative learning. The biomedical component of the medical curriculum has the easier task of facilitating instrumental learning. Our students reported that they learned about 'becoming an ethical doctor' and 'developing a philosophy of medicine' -these are communicative and not instrumental dimensions of learning. Furthermore, they attributed this learning to the theme of '….discussion, critical thinking and reflection in a safe environment' and this aligns with key elements of Mezirow's learning theory. Therefore, we would suggest that medical professionalism curricula require educators to utilise different learning theories than those that facilitate the instrumental learning required of the biomedical curriculum.
Cognisant of the potential for assessment to undermine communicative learning, we paid special attention to ensure that assessment aligned with the high level and complex goals of the curriculum. However the technological tool that was selected to facilitate the assessment programme proved problematic. As the curriculum developers, we sought solutions that would enable the e-portfolio to fulfil its theoretically sound, pedagogical promise of providing progressive feedback formative for learning. However, the students and tutors, free from theoretical commitments, negotiated their own practical solutions, which were effective. The students and tutors remained focused on the main goal of student learning. Identifying and resolving gaps between theory and practice requires close cooperation between curriculum developers, teachers and students. Theory and practice inform each other in a dialectical relationship which is integral to curriculum reform.
Given the potential for interactions and distributed effects of the changes that are made in any curriculum reform it is important to monitor the impacts and intervene when appropriate. The influence of the sociocultural context on the development of medical student professionalism cannot be overemphasised. Therefore the evaluation of formal curriculum addressing professional development requires a theory of analysis, such as Activity Theory, which illuminates the interacting and interdependent sociocultural elements that mediate individual and collective action. 43 Curriculum alignment requires more than the synergy of educational goals, content, pedagogy and assessment. Medical educators also need to evaluate how the culture of the medical school and the educational institution can undermine or facilitate student learning.
Limitations of study
An important limitation of this study was the omission of a formal systematic inquiry into the perspectives of the key academic staff of the School who were not directly involved in PPD teaching. We are, therefore, circumspect about drawing firm conclusions about the nature of the PPD discourse in the wider community of the School. We did however, have frequent meetings and discussions with the School academics, particularly during the process of negotiating the renewal of the PPD outcomes. Moreover, as members of the relevant committees, we can claim that PPD in the preclinical years is no longer a subject of concern as another accreditation visit looms. A further limitation to this study was the 11% rate of student non-participation. There may have been a disproportionate number of students amongst this group who did not value the curriculum reforms; hence we may have overestimated its positive impact. Furthermore, our results are highly contextual and relevance to other educational environments will need to be interpreted accordingly.
Conclusions
Teaching for professional development in healthcare education is challenging worldwide. 12 The methodological approach that we have undertaken to the reform of this contested component of the medical curriculum may provide guidance to healthcare educators facing similar challenges.
The most challenging obstacle to curriculum reform was the pervasive critique from students that PPD was 'soft' at best and at worst, 'useless.' However, medical education needs to engage students with the interpretive epistemologies to move them beyond a technical, scientific model of medical practice. We have completed the first two cycles of an iterative approach to the reform of a PPD curriculum which successfully engaged students in learning and generated a community of practice of teachers invested in the PPD theme. Addressing the tension caused by the e-portfolio, the next iteration of the PPD curriculum has been designed and implemented and will be analysed after a two year period. Curriculum reform is an ongoing process.
Although this study has investigated the PPD curriculum for the students during their pre-clinical years, this is not the most influential period for the development of students' professional identity. Immersion in the clinical environment is the most important site for socialisation into the profession and where the complex effects of the hidden curriculum are profound.
1,2,72 Therefore, we have also developed and implemented a PPD curriculum for students in their clinical years. This is a much more challenging pedagogical endeavour; however, student enthusiasm for PPD at least puts us in the game. 
